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Abstract  

Background: Toxicity still a global problem for the environment, agriculture and ultimately human 

health.  

Objective: In this study attempt to investigate the toxicological profile of the ethanol, extract of Ricinus 

cummunis after acute and sub-chronic administration to mice.  

Methods: In the acute toxicity study, a single administration of the extract at doses of 

1000,2000,3000,4000 and 5000 mg/kg, respectively, was gave orally. Mice were observed for general 

behavioral changes, adverse effects and mortality up to 10 days post-treatment. In sub-acute toxicity 

studies, herbal extract was gave orally to mice at doses of 50 mg/kg, 100 mg/kg and 150 mg/kg for 10 

days.  

Results: In the acute toxicity study, the mortality appeared in 2000 mg/kg and LD50 were calculated at 

1100 mg/kg. In the sub-chronic toxicity the study show significant differences in body weight between 

the control and treated groups (p < 0.05). Histopathology of vital organ (liver & kidney) show 

morphological changes.  

Conclusions: These results demonstrate the real toxic effect of the ethanolic extract after single dose. The 

LD50 value is 1100 mg/kg and research indicates that successive use of the seed at the dose above (2 g/kg 

in human) daily for long period may cause toxic signs. 

Highlights: The Ricinus communis oil's has wide variety of industrial applications: as a drying oil for 

paints, varnishes, plastics and resins is an ingredient in numerous cosmetics. But it need to toxicity study 

as acute and sub-acute with observation of hematological and histopathological to be more safety  for 

used. 

Keywords: Ricinus communis; LD50; sub-chronic toxicity; hematological parameter and histopathological 

changes.  

 

Introduction  

The 
 
Ricinus communis; which has different names like castor oil herb or Palma(e) Christi or wonder  tree s, 

it belong to Euphorbiaceae family [1,2]. Ricinus communis herb may be originates from Africa and in 

ancient times the herb used in Egypt or Romans and Greeks; now the herb grows wildly in many tropical 

and subtropical regions around the world [3-6]. R. communis has a variety of  pharmacological actions due 

it chemical constitutions like Ricin A, B and C which have  antitumor action, alkaloid (ricinine) and 

glycoside, which may be use full for various herbal formulation as anti-inflammatory, analgesic, antipyretic, 

cardiac tonic and antiasthamatic etc. [7]. In Saudi Arabia and India, they eat seed of R. communis on the first 

day of menstruation as oral contraceptive. The seeds contain about 30-35% oil. Oil can be extracted by 

different processes such as, cold press and solvent extraction [8]. Oil has highest viscosities among 

vegetable oils, with a molecular  weight of 298 mg and naturally occurring triglycerides with a high 

ricinolin content(a glyceride of 12 hydroxy-9-octadecenoic acid), and has the approximate fatty acid 

composition of ricinoleic acid (87%), Oleic acid (7%), linoleic acid (3%), palmitic acid (2%), stearic acid 

(1%), with trace  amounts of dihydroxystearic acid [9,10]. The seeds oil has been used for medical purposes 

as laxative; for treatment of infection and inflammation [1]. The oil seeds after extraction considered a rich 
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source of protein and can be used as supplement feed to different animals' sheep, cattle and chicken   [11–

17] but the use was limited due to the toxicity of ricin [18].  

The castor oil's has the ability to heal wounds and cure ailments, bactericide, purgative, insecticide, 

larvicidal, sunburn, treatment of warts, cold tumors’ indurations of the mammary glands [19]. The seeds oil 

has wide variety of industrial applications: as a drying oil for paints, varnishes, plastics and resins is an 

ingredient in numerous cosmetics [20].The aim of this research was to study the acute and sub-acute 

toxicity of Ricinus communis L. extract with observation of hematological and histopathological changes in 

albino mice.  

Materials and Methods  

Collection of Samples: the seeds of (Ricinus communis) were collected from Baghdad local market.  

Preparation of herbal extract of seed  

100 g of plant powder was homogenized in electrical blender with 350 ml of (4:1) ethanol: D.W. the sample 

was filter by muslin and with filter paper in bouknner funnel then acidified by drops of (2% sulphuric acid) 

until the pH become 1-2. The solution was re-extracted with chloroform 3 time in the suppuration funnel 

until seen 2 layer; the upper on was neglected while, the lower layer used. Drops of concentrated 

ammonium hydroxide added to solution until the pH was "between 9 to 10". The solution again extracted 

with chloroform: methanol 1:3. Then the solution separated to two layer; the lower layer was taken and 

evaporated with rotary evaporated at 40 C
° 
for 1-2 hr. Then the extract dried in oven at 40 C

°
 until it turn to 

powder then kept in refrigerator until used [21,22].        

  

 Experimental Animals  

 Forty adult white albino mice (male and female) non-pregnant weighing between (20 – 25 g) were used for 

acute and sub acute toxicity test kept in animal house of Alrazi center under laboratory condition of 25-28 

°C, and supplied food and water for the period of research. Fifty albino mice were used for acute and sub-

chronic toxicity study. The study has been done as a joint collaboration between a Master's student and an 

internship team of Veterinary Drug Center, Baghdad, Iraq; were produced and approved the experimental 

protocol of the study.  All animals used once for ethical reasons. Then all animals weresacrificed at the end 

of the study for pathological changes and blood parameter test [4].  

Experimental Design 

 In acute toxicity study, the ethanol extract of castor seed were  determined and the groups of albino mice 

were  divided into six groups (I, II, III, IV, V and VI)  each group contain five mice; all groups were  

administered orally at dose 1000, 2000, 3000, 4000 and 5000 mg/kg. All animals were observed after 

treatment for 24 hours and the number of death recorded, if any.  Also the observed remained to 14 day for 

any sign of delayed toxicity as described by Lorke [10]. In sub chronic toxicity study, twenty albino mice 

were grouped into four mice each, randomly assigned to four cages labeled I, II, III, and IV, respectively. 

All cages kept at room temperature (25-28 C
°
). All the mice were  allowed free access to water and feed for 

a  10 days to acclimatize them to laboratory conditions; the control animals (group I) Were 
 
given distilled 

water orally while other groups  II, III, and IV were given orally 50 mg/kg, 100  mg/kg and 150 mg/kg 

respectively. At the end of the 10 days of oral administration of ethanol seed extract of Ricinus communis, 

the mice were sacrificed.   

Hematological parameter   

 Blood samples were taken directly from punch heart and collected in clean and dried EDTA. Tube was 

used for the analysis of hematological parameters such as hemoglobin, red blood cell count, white blood cell 

count and PCV. 
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Histopathology   

All the animals were euthanized for gross pathological examinations of all major internal organs.  Organs 

such as liver and kidney were collected from the animals for histopathology. The collected organs were 

weighed and preserved in 10 % neutral buffered formalin, trimmed and a 5μ thickness of tissue sections was 

stained with hematoxylin and eosin for histopathological study. 

 

Statistical analysis  

Results are expressed as mean ± SEM. A probability value of p<0.05 was considered statistically 

significant. 

 

Results/Discussion  

Acute toxicity studies: 

Oral administration of the extract at dose 1000, 2000, 3000, 4000 and 5000 mg/kg produce differ clinical 

signs and mortality of mice start at dose 2000 mg/kg, LD50 value of caster seed ethanol extract was found 

to be 1100 mg/kg as in shown in table 1.  

Sub acute toxicity studies   

There were no signs or mortality observed in both sexes of mice after treated with caster seed ethanol 

extract at 50 mg/kg, 100 mg/kg and 150 mg/kg during the 10 days of treatment as in shown in table 2 .  

Body weight changes  

  Body weight considered as an important factor to monitor the health of an animal so loss in body weight 

was frequently the first indication of the onset of adverse effect and the dose. Table 2 showed that, there 

were significant differences in body weight between the initial and final body weight with control treatment, 

which causes 16 % increase in the body weight.  

Hematological parameter   

The hematological profile of treated and control group are summarized in Table 1. All hematological 

parameters such as total red blood cell count, total white blood cell count and hemoglobin all value at 

normal level; PCV showed increase during the experimental period.   

Table 1: the Ricinus communis ethanolic extract given orally to determine the acute toxicity LD50 in mice   

Grou 

p  

Dose 

(mg/kg)  

Dose 

difference  

(mg/ kg)  

No. o f  

Anima

l per 

group  

No. of 

Dea

d 

mice  

Mean of 

dead  

Dose 

difference  

X 

mean 

Dead  

I  control  -  5  0  0  0  

II  1000mg/kg  1000  5  0  0  0  

III  2000mg/kg  1000  5  1/5  0.5  500  

IV  3000mg/kg  1000  5  2/5  1.5  1500  

V  4000mg/kg  1000  5  3/5  2.5  2500  

VI  5000mg/kg  1000  5  5/5  4  4000  

LD50 (Ricinus communis) oil extract = 3000-8500/5=1100mg/kg 

 Sum=8500  

 

Table (2) Body weight changes of mice after given R. communis oily extract orally for 10 days. 

Day 
Daily dose for 5 mice in each group  

Control 50 mg/kg 100 mg/kg 150 mg/kg 

1.  30 30 34.5 34.5 

2.  30.1 30 35 33 

3.  30.1 31 36.9 33 
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4.  30.2 33 37.8 32.6 

5.  30.2 33.7 39.5 32.6 

6.  30.4 28 35.5 35.6 

7.  30.4 28.4 35.2 34.4 

8.  30.3 25.5 33 34 

9.  30.5 27 35 35.5 

10.  30.5 29 35 34 

M.S.D 30.27±2.11 29.56± 

2.55 

35.75± 1.83 33.92± 1.10 

 

  

Table 3: Hematological parameter of Ricinus communis oily extract given orally to mice for 10 

days.  

 
Blood parameter   Control group    Herbal extract group (5 

mice)   (5 mice)   

WBC 

cells/m3   

      4.450±0.2 *10
3
 

m
3
 

4.400±0.1 *103 

m3 

  

RBC  

M/m3  

        4.0±0.1 *10
6
 m

3
 3.5±0.1 *106 

m3 

PCV    %          36.0±0.2  38.6±0.1*  

Hb    g/dl           11.8±0.1  11.8±0.1  

                                           *Each value represents the mean ± SEM (N = 5) 

 

Histopathological analysis   

The liver section (figure 1,2) show congestion blood vessels and infiltration of inflammatory cells mainly 

monocyte in dose 50 and 100 mg/kg; presence of mitotic figure with focal aggregation of mononuclear cells 

in dose 150 mg/kg. 
 
While, kidney section (figure 3, 4, 5, 6) shows congestion and hyaline casts in urinary 

tubules, which extended to glomeruli treated group tissue received high dose. 
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Figure: 1 And 2 
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Figure: 3,4,5and 6 

Discussion  

 In the current study, it was found that mice treated with 1000,2000,3000,4000 and 5000 mg/kg body 

weight/day. Acute toxicity test of ethanolic extract of caster seed produce toxic effect, morbidity or 

mortality were observed in 2000 mg/kg B.W. of mice with multiple behavioral changes like reduction of 

motor activity, sedation, asthenia, grooming and difficult to breathe after 2 hours of the  administration of 

extract. In addition, there were signs of respiratory distress, muscle paralysis after 8 hours of treatment [23, 

24].  After 24 hours all groups of mice showed mortality except the first groups compared to 
 
control one 

and the reduction in the activity  and behavioral changes of the mice was very  quickly appear mainly in 

higher doses of the  extract may be due to method of extraction  [25]. This finding, therefore, suggests that 

the ethanolic extract at dose higher than 1000 mg/kg is essentially toxic and has different toxic effect after 

oral administration.  Finally the (LD50) of extract was 1100 mg/kg body weight. The sub-acute dose was 

selected  dose based lower than LD50 value which kept mice alive, i.e. 50, 100 and 150 mg/kg repeated 
 
for 

10 days, which given orally to report the  toxicity signs in mice and body weight  changes. There were no 

signs of toxic and death observed in all groups of animals.  The body weight gain  after treated with 50 

mg/kg body weight/day extract group was 
 
statistically no significant, while 100 and 150 mg/kg body 

weight/day were significant (p < 0.05) increased compare with control group . That gain of body weight 

may be due to protein present in seeds which, dissolved in extract [26], or may contain compounds which 



Manal H. AL-Jborrey, IJSRM Volume 06 Issue 02 February 2018 [www.ijsrm.in] MP-2018-43 

increase the appetite, especially in high doses [27, 28]. However, since when there was dally weight gain, 

the extract could be claimed non-toxic to the animals [29, 30]. The organ weight considered as important 

indicator of physiological and pathological status of animals or fundamental to confirm whether the organ 

was exposed to the injury or not mainly liver and kidney. Those organs primarily affected by metabolic 

reaction caused by toxicant [31]. Hematological results (table 3) showed no significant change in the RBC 

count, WBC and Hb in treated mice, while there was significant changed in PCV as compared to control 

group, and hematological value  good indication for toxicity and a blood outline was major information of 

reaction the body with damage [32]. The increased in the PCV values which suggests valuable effect on 

erythropoiesis process or bone regeneration activity and this emerge the protective role of R. communis 

extract [33]. The slight reduction in WBC count may be due to affect function of immune systems and could 

claimed that extract non-toxic to immune systems [34]. Histopathological examination of organs (liver and 

kidney) of treated groups showed sign of toxicity. The liver section show congestion of blood vessels could 

attributed to its role in biotransformation of xenobiotic. Infiltration of inflammatory cells mainly monocyte 

at 50 and 100 mg/kg body weight respectively may be extract exerted a deleterious effect in high doses [35], 

or could be considered a sign of injury or sign of inflammation cause by foreign body exposed to internal 

tissue[36]. The liver didn’t show serious signs of injury so it can regenerating damage may be presence of 

flavonoid [37], potent antioxidant in R. communis which provide possible protection effect to liver cell 

against any toxicity and reduced injury[38]. The histological changes in the kidney of the treated groups 

showed congestion of renal tissues. This may due to the kidney is an excretory organ and the main job was 

remove metabolise and non-metabolised material from the body,so it could be exposed to high 

concentrations of toxic materials that could cause lesions or disorder in interstitial tissue after prolong 

treatment[39]. In kidney section of treated groups show atrophied in some convoluted tubules with tubular 

cast that was agreed with result of [40], that may be metabolic disturbance [41].  

The high concentration of extract may be  concentrated in blood which lead to  accumulated in basement 

membrane of kidney for long period converted to haylin cast or  tubular cast might cause obstruction of 

tubular  lumen lead to decrease glumeruler infiltration  and that may cause respectively  minimizes  the 

toxic effect of extract. finally all result may  pressed shrinkage or atrophy of glumeruli and  injury of 

flattened epithelium tissue of renal 
 
tubules by way lead to hemmorage and disruption of tubular basement 

membrane lead  to inflammatory reaction [42].     

 

Conclusion   

In the study it has been concluded the ethanol  extract of ricinus  which used as medicinal plant  can cause 

different sign of toxicity or damage  can emerge after prolong use. 

The world of herb is wide spectrum world and knowledge of its secrets needs a lot of time and
 
effort. With 

all the despite and obstacles facing researchers in this area, we note the high vigor in the search for any new 

information added to the advantages and importance of herbal information. The study considered as  

complementary to other studies may add 
 
something to that herb knowing the toxic effects of the herbal 

extract on animal through study  tissue and linked to effect of herbal extract on  blood parameter which 

mean study the direct effect and non-direct effect a real human  health.   
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